Hadron colliders versus lepton colliders

LHC (hadron collider) ILC (lepton collider)

proton > <€ proton

/

I

collision of two composite particles collision of two point-like particles

(with different initial constituents (with exactly defined initial state,

and energies) quantum numbers and energies)
electroweak interactions electroweak interactions

+ strong interactions
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Hadron colliders versus lepton colliders
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(Review of Particle Physics, 2010)
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Introduction to Accelerator Physics

The Endoscopic TOFPET & Ultrasound project
(TOF: Time-of-flight PET: Positron Emission Tomography)

Erika Garutti \d EEB;E;EBIFELEE




How endoscopic PET work?

Pancreatic cancer:

4% leading cause in Western countries
for cancer-related death ...

/ Challenge:
Liver to detect small size tumors
Gallbladd in large background environment ...
Duodenu Stomach (e.q. liver, heart, bladder)
Common Pancreatic
bile duct duct
Goal:
Colon . . .
¢ to improve resolution of PET images
Ascending colon
Descending colon
Cecum
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Why Endoscopic? Why Time-of-Flight?

PET image resolution: Sensiﬁvity |mpmvement:
02 « 12 + (d/2)2 + (.0022D)?

r : Positron range [ca. 0.5 mm)
d : Detector size  [ca. 1.0 mm; inner probe)]
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PET image from the line of response obtained
between two detectors in coincidence

I) External PET plate

2) Internal PET head mounted on the tip of an
endoscopic US transducer
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Time of Flight: to reject false coincidences
from near by organs.




Commercial Ultrasound (US) Endoscope
Hitachi EUP-U533

US Transducer

i I r
EM Tracking Sensor ALY

Water Cooling
2 Matrices of 9x18 Crystals
MD-SIPM Array

g MD-SiPM PCB

http://physikseminar.desy.de/hamburg/seminars in 2014/april 15 2014

PET Head
Extension
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